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INTRODUCTION 


The object of this paper is to summarize bricfly some experiments with 
wetting agents conducted by the Bureau of Mines in the United States and by 
others in British coal mines and to call attention to their possible ap- 
plication in American coal mines as an aid in suppressing coal dust, Con- 
siderable quantities of coal dust are mado in mines in tno course of such 
mining operations as drilling, undercutting, blasting, loading and hauling. 


When in 
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To 


suspension in mine air, coal dust is considered by some to be in- 
to the health of the miners; undeniably it reduces visibility and 
at working places, 
into the air in a dense cloud, it is a grave potential explosion 


Deposited on surfaces from which it can be swept 


combat the danger of mine explosions, the Bureau of Mines angen) 


the use of rock dusting, as expressed in its Mine Safety Board Decision je: 


1) The Bureau of Mines will welcome reprinting of this paper, provided the 
| following footnote acknowledgment is used; "Reprinted from Bureau of 
Mines Information Circular 7131." 
2/ Associate physicist, Bureau of Mines. - 

| 3/ Supervising engineer, Experimental Coal Mine Scction, Central Experiment 
| Station, Bureau of Mines. 
4/ Mine Safety Board, Prevention of Coal-Dust Explosions by Rock Dusting. 

~ Decision 32 (superseding Decision 5): Bureau of Mines Inf. Circ. 7109, 


March 1940, 3 pp. 
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To prevent the propagation of mine explosions, the Bureau 
of Mines recommends: 


1, That all coal and lignite mines, except anthracite 
Mines, shall be rock dusted. 


ee That rock dust shall be cistributed upon top, botton, 
and sides of all underground openings of every description, to 
within at least 40 feet of all working faces, and the areas not 
rock dusted snell be kept «ct. 


3e That rock duct shall be maintained in such quantity that 
the incombustible material in representative samples of dust 
collected shall not be less than OF percent. Where methane gs is 
present in the ventilating current, the minimum percentage of 
incombustible matter in the mine dust shall be increased 1 percent 
for each 0.1 percent of methane. 


It is obvious that rock dusting of this degrec cannot be maintained 
economically if coal dust is produced in large quantities and scattered 
widely by air currents or the regular oreraticns of mining. This is | 
particularly true at and near working faces and at certain other places, 
such as conveyor ends, where coal dust, if dry, is thrown into the air 
more or less continuously and wnere it is carricd along the mine roadways by 
the ventilating current. Various methods have been’ advocated for reducing 
the dust concentration at these places, namely, the use of exhaust and other 
types of dust collectors, the practico of wetting with water to cause settling 
of the dust, and the removal of settled dust and cuttings from the mine. 


Mine Safety Board Decision 262/ of the Bureau states thats: 


In the interest of health in mining and ,tunneling wherever 
dust is produced which is of such haracters! and in such con= 
centration)/ in the air of the working places as may be harmful 
to breathe, the United States Bureau of Mines recommends: 


a/ Character of dust refers to size and composition, such as 


siliceous dusts and othcr dusts poisonous in effect. 

b/ Concentration of dust in air refers to amounts, varying with 
the character, that will be harmful to breathe. The deters 
mination of the amount of each specific dust and the method 
of sampling are subjects of research by the United States 
Bureau of Mines in cooperation with the United States Public 
Health Service. Revcorts and tentative recommendations on 
these subjects are issued from time to time by these 
organizations. 


5/ Mine Safety Board, Recommendations of the United States Bureau of Mines 
on Certain Questions of Safety as of October 1, 1936; Bureau of Mines: 
Inf. Circ. 6946, 1937, pe. 35. 
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That the dust produced be so wetted ,¢/ trapped ,2/ or other- 
wise treated,&/ and the place where men are working be so venti-~ 
lated,f/ that there shall not be a harmful concentration in the 


air of the place. 
c/ "Wetted" means as may be cone by sprays or jets of water or 


chemical solutions; in drilling, tho wetting in the 
drill hole may be done by water-injection drill or solution- 
injection drill. 

a/ "Trapped," as may be accommlished by suction of the dust-laden 
air and collecting the dust in an apparatus of one kind or 
another. 

e/ "Treated," as may be done by chemical solutions apnlied, as 
stated above, by sprays, jets, or injection drills. 

f/ "So ventilated" means by air currents of sufficient ve- 
locity and volume to carry away from any working place harnm- 
ful dust not caught by wetting or by trapping devices and, 


wherever possible, discharged into the return airways. 


In Mine Safety Board Decision 154/ the following recommendations are 
made: 


In the interest of sarety in coal mining, the United 
States 3urcau of Kincs, to lesson the coal-dust explosion hazard, 
recommends tnats: 


- ~—- = o 


l. Machine cuttings te wetted as the cutting is being done. 


2. The coal face and the working place 40 feet therefrom 
shall be kept free of coal dust by the use of water. 


3. The tons. of loaded cars in the working place shall be 
wetted. 


Mine Safety Board Decision 17L/ recommends the following: 
To lessen the formation and distribution of coal dust in 
haulageways, the United States Bureau of Mines recommends that 


in bituminous and subbituminous coal mines: 


1. The mine cars should be constructed and maintained dust- 
tight. 


ee The coal should be so loaded that it will not shake off 
in haulage. 


3. The cars and loads should be so sprayed as to prevent 
dust being distributed alongs the haulageways. 


6) See reference of footnote 5, pe. 25. 


1/ See reference of footnote 5, pe 26. 
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The use of water by sprays and other means of allaying coal-dust clouds 
and for keeping settled coal dust moist so that it will not disperse is 
practiced only to c very limited extent in coal mines of the United States. 
Various reasons for this have been advanced ty men connected with the industry. 
Undoubtedly the fact that fine coul dust is hard to wet has been a factor in 
some instances; violent agitation of the dust and water is necessary to ac- 
complish this, The surfaces of coal particles are w.ter-repellent, and there 
is only slight tendency for thom to absorb water from atmospheres of high 
humidity. In recent tests by the Bureau of Mines it was determined that a 
half-inch-thick layer of mine-size Pittsburgh-bed conl dust kept in a cabinet 
for 13 days at 90 to 95 percent relative hunidity and at a temperature of ap- 
proximately 60° F. absorbed less than 1 percent of its own weight of moisture. 


Several years ago a number of coal mines applied solutions of calcium 
chloride and in some instances sodiun chloride in dusty locations to induce 
absorption of moisture from the mine air and help to retain the moisture in 
the dust. These trials were only slightly successful: frequently the salt 
solutions caused water to collect in pools on ton of the dust without ef- 
fectively wetting it. Recently, however, various chemical compounds known 
as wetting agents have become avatiable commercially, which when mixed with 
water markedly increase its wetting ability. These can be of real aid in 
wetting coal dust in minos, as they cause water to penetrate through dust 
masses and wet all particles tovched. They do not, however, cause retention 
of water against the drying effect of air currents. 


CHARACTER OF WETTING AGENTS 


The term "wetting agents" is applied to substances (generally organic 
compounds of somewhat -comelex structure) that, when added to water, enable the 
latter to wet materials that otherwise could be wetted only slowly or not at 
all. These commounds are applied in various industries. They are employed 
in the textile industry to 2id in the wetting of cotton and other fiters. 
They are added to horticultural sprays and washes for wetting the surfaces of 
leaves, which are strongly rercllent to water. In metallurgical flotation 
processes wetting agents are used as frothors, as emulsifiors, as selective 
collectors, end asa source of large ions that are either positigey or 
negatively charged and that have snecific se) geen properties.& In the du 
Pont sink-and-float process of coal washing,</ very dilute solutions (0.01 
percent) of certain "active agents" (wetting agents) are spraved onto the 
coal before it enters the separating liquid. A film of this agent is formed 
around the coal particles and acheres so strongly thereto that it is not dis- 
placed ty the separating liquid during the process; in this way loss of con- 
siderable amounts of separating licuid, which would be carried away with 
the coal, is preventei. Wetting arents used in this work include starch 
acetate and tannic acid. 


&/ Dean, R. &., Clemmer, J. Bruce, and Cooke, S.R.B., Use of Wetting Agents 
in Flotation. In Progress Report 15, Metallurgical Division: Bureau of 
Mines Rep. of Investigations 3333, 1937, 50 pp. 

Q/ Foulke, W. B., Sink-end-Float Processes for the Beneficiation of Anthracite: 

Trans. 2nd Ann. Anthracite Corference, Lehigh University, April 1939, 

Mp. 229~238. 
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The physical processes involved in wetting actions are complicated and 
are not completely !mown for many cases. The relative importance of dif- 
ferent phases of the process varies according to the nature of both the wetting 
solution and the mterial being wetted and even according to the manner in 
which they are brought together. In the wetting of coal dust, the great re-- 
duction of the surface tension of water by the wetting agent dissolved therein 
is an important factor. Wetting of the dust has been shorn to take place in. 
two stages: First, there is movement of a liquid film along the solid surface 
and, second, air from the remaining capillary spaces is displaced by the liquid. 


APPLICATION OF WETTING AGENTS IN COAL MINES 


Several possible applications for wetting solutions have been suggested 
with a view to abating the dust nuisance in coal mining. They may be employed, 
for example, 


1. To prevent rising of coal dust on high-speed haulageways 
and other mine roads. 


ee To assist settling of coal dust at the face of mine work- 
ings and at conveyor loading points. 


3. For spraying during cutting of coal, provided the solution 
has no corrosive effect on steel. | 


4, In connection with drilling in coal mines as well as 
metal mines, in place of ordinary water injection and in place 
of dry drilling. 


5. For spraying the tops of loaded coal cars. 


6. For spraying the surface of stock piles of coal to pre« 
vent dust nuisance. 


In addition, the suggestion has been made that wetting solutions might 
be sprayed on the floor of mine roadways to prevent dust on such floors | 
from propagating an explosion. It was thought that anplication of the wetting 
agent might cause a strong consolidated crust to form at the surface of the 
dust and in addition promote the retention of enough moisture in the under- 
lying layers to render the coal dust nonexplosive. This idea has absolutely 
no chance of successful application. Tests in the Bureau's Experimental 
coal mine have indicated unmistakably that it is impossible to wet coal dust 
enough or to bind it otherwise so that it cannot be raised as a cloud in air 
by the forces present in a mine explosion. The fallacy of the method has” 
been shown also by numerous explosion disasters in mines in this country as 
well as abroad in which wetting methods were practiced to the exclusion of 
rock dusting. 


At the request of several persons, the Bureau of Mines made some tests 
a few years ago to determine whether wetting agents would be of some help in 
preventing the propagation of coal-dust explosions; this work 1s outlined 
briefly below. 
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BUREAU OF MINES TESTS ON WETTING AGENTS 


. The Bureau's work on wetting agents for the treatment of coal dust was 
limited in scope. The work fell into two categories: (1) Tests of tne wet- 
ting power of the agent and (2) tests of the explosibility of coal dust 
treated with an emulsion of the wetting agent and then cried. 


The wetting agent used in all tests was Minol W-433 manutactured by 
Ninel, Inc., 510 North Dearborn Street, Chicago, Ill. Itisa browmish, some- 
what sirupy liouid, which forms on emulsion with water; tests indicate that 
there is a limit to the amount that can be kept in emulsion permanently. 
Beyond the fact that it is an organic compound, its chemical composition was 
not revealed. Alone, it has little or no tendency to evaporate when exposed 
to air at room temperature. 


Tests of Wetting Power 


Te coal dust used in these tests was prepared by crushing lump coal taken 
from the Pittsburgh coal bed in the Experimental mine. On an average, this 
coal contains 40 percent volatile matter on a moisture-and-ash-free basis. 

The dust used was &3.3 vercent minus 20 mesh and 18.6 percent minus 200 mesh; 
this size is comparable with that of dust found along the roadways in a 
majority of coal mines. 


The wetting agent was used as a l-percent (by weizht) enulsion in water. 
There was no tendency toward separation of the wetting agent and water in an 
emulsion of this concentration. The dust was placed in enameled steel trays 
to a depth of approximately 1-1/4 inches, then the wetting solution was 
sprinkled over the dust in amounts ranging from 5 to 15 percent of the weight 
of the dust and allowed to penetrate by its own action. Evaporation of the 
water was observed under different conditions of temverature and humidity. 


The tests indicated that the emulsion has considerable ability to penetrate 
a deposit of bituminous-co2l dust. The depth of penetration depended on the 
quantity of emulsion used and tho rate at which water evanorated. Under the 
most favorable conditions tried, this denvth did not exceed one-half inch. 
During rapid evaporation, at an average relative humidity of 25 percent and at 
70°F., nearly all the added water evaporated in 2 to 3 days. At a humidity 
of 60 to 70 percent, temporature of 70°F,, all the water cv2porated in 20 to 
35 days. Aftcr all tho water had evaporated, the top layer of dust was bound 
together in a fairly strong crust by the wetting agent, the strength of the 
crust depending on the quantity of wetting agent uscd and on the time required 
for drying. 


In several tests plain water was sprinkled on the dust after it had dried 
following application of the emulsion. S»prinkling was carried on until the 
dust could absorb no more water. These tests showed that the dust originally 
treated with the wetting solution could be rewetted readily with water alone. 
However, as the wetting agent was not hygroscopic, it could not hold the 
moisture against evaporation, and the water again escaped into the atmosphere. 
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In a few tests calcium chloride was dissolved in various proportions in the 
wetting emilsion, and the resulting solutions were sprayed on coal dust. As 
far as could be observed, the calcium chloride did not affect the penetrating 
power of the wetting agent. It did cause retention of moisture to the sane 
extent as it would alone, and ‘the amount of moisture retained depended-on the 


proportion of calcium chloride present and on the humidity of the air over the 
dust. 


Explosibility Tests 


These tests were made in the Experimental coal mine of the Bureau. The 
general test procedure was somewhat similar to that used in the usual explosion 
test work with coal dust and with mixtures of rock dust and coal dust; the 
method is described briefly in Bureau of Mines Bulletin 268,£9/ Two series of 
tests were made; in the first the dust was premixed with the wetting solution 
before being placed in the test zone in the mine; in the second the dust was 
placed first along the floor of the test zone and then sprayed with the 
wetting solution. In both instances, after the dust was placed in the mine 
it was dried by an air current induced by the ventilating fan, and the ex- 
plosion was initiated under standard test conditions after most of the added 
moisture had evaporated from the dust. This left in the coal dust only the 


wetting agent, which ranged in amounts from 0.0 to 1.6 percent by weight of 
dust. 


These tests showed, among other things, to what extent a crust was formed. 
on the dust by the wetting solution. With the premixed dust, virtually no 
crust was formed, while with the dust wetted in place a crust approximately 1/8- 
inch thick was formed. This crust was entirely unadle to hold the dust in 
place against the forces acting in the test explosion, and flame propagated 
through the dust with the same violence as in testing untreated coal dust. 

It was concluded from the above work that while use of the wetting emulsion 


may abate a dust nuisance, it is absolutcly no protection against dust ex- 
plosions. 


INVESTIGATION OF WETTING AGENTS IN GREAT BRITAIN 


In Great Britain considereble research and test work has been carried 
on with wetting agents, both in the laboratory and underground, largely under 
the guidance of the Safety in Mines Research Board. The studies were begun 
as early as 1924: numerous wetting agents were tried, many of which find ap- 
plication in other industries. One compound, known as Perminal W, a sulfonated 
hydrocarbon derivative mnufactured by Imperial Chemical Industries, Utd., 
has been found superior to all others tested in its gencral utility, as shown 
by laboratory tests and trials underground. 


For purposes of this discussion the British tests may be divided into 
two classes, namely, application of wetting agents for consolidating coal dust 
settled on traveling and haulage weys and use of wotting agents for suppression 
of coal-dust clouds during drilling, blasting, loading, and other operations. 
ce, G&G ., Paul, d. W., and Greenwa i. - P., Yoal- 
in the Experimental Mine, 1919 to 1924, Inclusive: 
7737 568, 1927, 176 pp.; see ber 35-30y : 
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Use of Wetting Agents Along Roacways 


Most of the British research work on wetting agents wes concerned with 
the development of a satisfactory means for wetting dust lying on mine road- 
ways and thereby preventing it from rising into the air during the travel of 
men and animals. Thic peviticular problem is of greater insmortance in British 
than in American co2l mines, as the Eritish mines are mucn deeper and con- 
sequently hotter and crier, and dust can be raised from the floor more readily. 
The haulage systems in use ars such that the men must welk longer distances 
to reach their working places than in our mines, and this necessitates regular 
maintonance of traveling ways in such condition that walking is not made too 
difficult by the dust on the floor. 


Tests ani odservations have shown that the following are some of the 
properties that a satisfactory wetting agent for coal dust should have: (1) 
The wetting solution should wet the surface of the dust rapidly and thus 
avoid running into pools; (2) the wettec layer first formed should be permeable 
to the solution; and (3) the solution should percolate readily through the 
deposit and should not lose ites activity by too vowerful adsorption of its 
active agent by the surfaces oi the dust varticles. The selection of the 
wetting solution for the laying of floor dust on mine roadways is determined 
by a compromise between the above properties. As mentioned previously, of 
the wetting solutions tried by tne British the compound Perminal W was found 
most generally useful, althouzh several compounds of higher initial activity 
also were tried; it was found, however, that the latter are adsorbed too 
rapidly by coal dust and lose their activity quickly, whereas Perminal is 
not too strongly adsorbed snd can penetrate thick dust layers. 


A general description of the use of wetting agents on mine roadways is 
given in a paper by Tideswell end Wheeler, 11/ and a detailed descrintion of 
the application on a traveling road is given by Hay and Tideswell.ie/ Accord- 
ing to the latter article, the troatment was applicd to a €00-yard-long section 
of a main return airway in the Thorpe collicry near Shefficld. The passageway 
was approximatcly 9 feet wide by 7 feet high. The dust deposit had an average 
thickness of slightly over 1 inch, ranging from 4 inches at the sides and against 
the rails to 1/2 inch on the walking paths; the dust was about 25 percent coal 
and 75 percent rock or stone. Three shifts of mon and ponies passed te and 
fro each day ard reised considereble dust. The air current was about 600 
fect per minute, the temperature 67°F., and the relative humidity 85 percent. 


To lay the thick and irregular devesit of dust in this roadway it was 
necessary to obtrin as repid a surface vetting as possible and to avoid 
spraying too large a volune of solution in one operation lest some be lost 
by drainage from the thickor parts of the deposit. After some preliminary 
trials the following procedure was adopted: 


Tideswell, F. ¥., and Wheeler, R. V., Dust-laying on Mine Roadways: 
Trans. Inst, Min. Eng., vol. 87, 1933-1934, vp. 1-8. | 

lef Hay, J. L., and Tideswell, F. ¥., The Treatment of Dust on Traveling 
Roeds: Trans. Insts Min. Eng., vol. 90, 1935-1936, pp. 213-223. 
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il. Spreying with Jepercent solution of Perminal W at 
a rate of 2 to 4 gillons per 100 square fest of floor surface, 
according to the ability of the surface to carry it without loss 
by drainage. 


2, Repetition of this treatment after 1 hour if the average 
thickness of tne dust denosit approached 1 inch. 


3. Completion of the treatment after another hour by 
spraying with water alone in large enough quantity to moisten 
the deposit throvghcut. 


The dust on the roadway was laid satisfactorily and it dried within a 
day tc give a firm floor, Sudsequently the floor was treated at intervals 
of 2 to 3 weeks with water roughly applied from a hose in sufficient quantity 
to bind any looss surface mterial. It is reportod that the treatment has 
rendered this section of road pleasant to travel and has oliminated the dust 
cloud tnat formerly attended traveling. 


fests on other lengths of roadwey in this mine showed that (1) periodic 

, watering was adequate to cope with mich more than the moderate deposition of — 
- fresh dust on this roadwey; (2) for thinner dust deposit, the second spraying 
with Perminal solution might be omitted without disadvantage and with economy; 
and (3) a fine spray is not essential, though preferable for the initial ap- 
plication of Perminal solution, while for subsequent spraying and for the 
periodic treatment with water a coarse spray is aderuate. 


The Perminal treatment was applied also on traveling and on haulage 
roads of several other British collieries: these experiences are described — 
briefly in Safety in Mines Research Board annual reports for 1935La/ and 1936.24/ 
The work showed that spraying with the Perminal solution is adequate for 
several months to 1 year and possibly longer. Re-trcatment with water alone is 
necessary to recondition the road efter the firm, dry surface has been eroded 
with.use; the frequency of rewatering depends on the rate of drying and on the 
extent of mechanical erosion. If an excess of water is avoided, it penetrates 
the dust layer but does not affect the underlying solid floor adversely. 


As an alternative to frequent rewatering, hygroscopic salts have been 
anplied successfully in several instances after initial treatment with Perminal; 
solutions of calcium chloride have boen found most useful for this purpose 
over a wide range of humidity. Applied in the ordinary way, 8 celcium chloride 
solution does not wet mine dusts readily but stands in pools, being worse than 
water in this respect; if previous treatment with a wetting agent had been 
made, it was found that the calcium chlorids solution was taken up readily, 


13/ Mines Department of Great Britain, Safety in Mines Rosearch Board, Four- 


teenth Annual Report, 1935: H.M. Sta. Office, London, 1936, pp. 21=25. 
14/ Mines Department of Groat Britain, Safety in Mines Rescarch Board, 
Fifteenth Annual Report, 1936; HeM. Sta. Office, London, 1937, pp. 50-51. 
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and it enabled the treated roadways to maintain a consolidated and damp 
condition over prolongad periods without recourse to frequent watering. 


Experience indicated that the calciua chloride could te applied con- 

veniently as an approximatcly 30—percent solution or, if necessary, as a 
more concentrated solution, by one or more applications from ordinary watering 

ens fitted with sp: ‘intclers. About 4 gallons of solution per 100 square feet 
may be sprinkled in one application, and this should »be allowed to soak in 
before the next sprinkling. A few days should elapse between the treatment 
with a wetting agent and the application of calcium chloride. to allow slow and 
deep permeation of the wetting agent into the dust deposit. 


At temperatures between 40° and 85°F, and relative humidity above 40 
percent there is no danger that calciun chloride will dry out. At lower 
mumidity it may de necessary to water it more frequently to insure retention 
or enough moisture. The amount of calcium chloride required varies with the 
thickness of the dust deposit and with the relative humidity of the mine 
atmosphere; it is almost independent of the temperature between 40° and 85°F. 
If the dust requires approximtoly 10 nercent moisture for adequate consolida- | 
tion, the propertion of culcium chlorice needed in the dust, anplied after 
the wetting agent, decreases from 6 to 2 nercent when the relative humidity 
of tne atmosnhere increases from 50 to 90 percent. 


In mines where the relative humidity cf the atmosphere is more than 75 
percent, common salt was found to be equally as effective as calcium chloride 
for binding the floor dust after treatment with a wetting agent. In dryer 
atmospheres sodium chloride does not retain moisture, but crystallizes and 
becomes dry. 


Based on the trials in the roadway of tne Thorpe colliery, part of which 
was treated with calcium chloride as well as Perminal, the following rough 
estimate of the cost of the treatment is given for a l-mile length of roadway 
10 fcet wide:15/ 


Weight Dollars 
Perminal, at 4 gallons of 3-percent 
solution per 100 squere font of 
surface, at an estiimmted price of 
33 cents per pound...cccecsscceces 630 lb. 210 
Calcium chloride, at a rats ranging : 

from 20 to 50 nounds per 100 

square root of floor surface, ac- 

cording to the dryness of the mine 

airs at $28 per short ton (es- 

Gate CGA) sig Stains tad ety sia enh othe a -o {5.3 to 13.4 tons [120 to 300 


Total cost of materials thus ranges rrom $330 to $510 per mile of 10-foot 
roadway. In computing the costs in the above table, 1 pound sterling has been 
_ teken ecual to 5 dollars, 


15/ Mines Department of Great Britain, eee! in Mines Research Board, Work 
cited in footnote 13. 
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Suppression of Coal~Dust Clouds 


The allaying of dust clouds in the mine atmosphere is considerably more 
difficult than the consolidation of dust already settled on roadways. As 
previously mentioned, the Bureau of Mines recommends the use of watering, 
traps, dust collectors, and other means for reducing the dust nuisance caused 
by drilling, blasting, and hauling. 


In Great Britain much work has been done recently in investigating the 
usefulness of wetting agents in connection with water sprays and mist pro- 
jectors for laying dust clouds. Although many difficulties were encountered, 
chiefly in suppressing very fine dust particles, some progress has been made. 
One of the troubles arises from the fact that in many operations the wetting 
solution is in contact with the dust for only a few seconds, which neces-~ 
sitates the use of wetting agents of very high activity. 


In isgeeeeaes with dust suppression during drilling, it was reported 
recently that extensive trials with wet drilling showed that dust is 
liberated in appreciable quantity only if air is allowed to leak down the 
drill steel. With external water feed such leakage was reportedly climinated; 
as such equipment is on the market, the employment of wetting agents in wet 
Grilling is felt to be unnecessary, except possibly for rock, which is 
particularly difficult to wet. 


The settling of coal-dust clouds at loading points and during blasting 
was attempted by spraying the cloud with solutions of wetting agents and by 
catching it on cloths soaked in solutions of wetting agents. Other means 
tried were compressed-air mist projectors, mechanically formed mists, turbulent 
passage through water, and filtration by means of a compressed metal-wool 
mattress. 


Dust was suppressed successfully at loading points when mist projectors 
were used. In this connection, solutions of wetting agents have been found 
to be superior to water alone in producing a more thoroughly wetted material 
with less likelihood of subsequent dispersion in the atmosphere. The Hay 
mist projector is reported to be particularly useful in this work. It is 
reported in one studylLl/ that an efficiently designed nlant removes about 95 
percent of the coal dust at loading points: some of the finer particles are 
not removed. These plants were of the enclosed type, and it is suggested 
that mist produced in the open, as at the face for removal of dust during 
cutting and after blasting, may be objectionable. 


In a more recent study ,22/ tests were made with mist projectors during 
drilling, shot-firinz;, and loading in a rock heading. The use of projectors 
was found to be very beneficial in reducing the concentration of the dust. 


1 ines Department of Great Britain, Safety in Mines Research Board, 
Fifteenth Annual Report, 1936: H. M. Sta. Office, London, 1937, p. 111. 

17/ Graham, J. Ivon, Skinner, D. G., and Walton, W. H., The Reduction of 
Dust in the Vicinity of Underground Loading Points; Trans. Inst. Min. 
Eng., vol. 94, 193738, pp. 260~287. 

18/ Graham, J. Ivon, Skinner, D, G., and Walton, W. H., The Production of 
Dust in Hard Headings and Means for Its Suppression: Trans. Inst. Min. 
Eng., vol. 97, 1938-39, pp. 83~103. 
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Tasts in an experimental gallery also showed that adding increasing quantities 
of wetting agent (0.05 to 0.25 percent) to the water used in the mist projector 
reduced progressively tre pea values reached by the dust concentration, 
while at the seme time it had little efficct on the tine required for the 
complete elimination of the dust particles; shaie dust was used in these tests. 


SUMMARY 


The British tests described above show that the nuisance of dust clouds 
in coal mincs can be abated and that wotting agonts can play an important 
part in the work. The American tests irdicate that wetting agents can do 
nothing directly toward preventing coal-dust explosions. Indirectly - and this 
is highly important - their proper use can assist in preventing explosions by 
extending greatly the life of a given application of rock dust. fPrceper wetting 
will permit effective rock dusting at points where mechanical handling of dry, 
friable coal now produces and scatters so much coal dust that the incombustible 
content of all the dust falls below the required minimum in as little as a 
Single shift of operation. 


There is available in the United States a wide varietr of wetting agents, 
but their applicability to conditions in coal mines has not been investigated 
to any great extent and in some instances not at all. Laboratory tests might 
Give a preliminary indication as to thoir suitability, but trial underground 
will be necessary to determine whcther or not they produce desired results. 
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